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     The purpose of this study was to investigate the possible association between pregnancy weight gain and 




 months of age in Damavand city, North-East Tehran, Iran. Materials and 
Methods: In a cross-sectional study, using existing data collected by the urban health centers, records of 266 
women who attended urban health centers for prenatal care and delivered between March 2004 and March 
2008 with singleton term pregnancy were analyzed. Data on pre-pregnancy weight and height, total 
pregnancy weight gain, mother’s age, parity, neonatal birth weight, birth order, mother’s education, working 




 months of age were extracted. Pregnant 
Women were categorized based on their pre-pregnancy body mass index (BMI) as underweight, normal, and 
overweight and obese. Chi-square and ANOVA tests were employed to analyze data using SPSS software. 
Mean (±SD) of gestational weight gain was 11.4±3.9 kg. On average, 34% of mothers had inadequate 
weight gain, while 44 and 22% gained appropriate and excessive weight, respectively, based on the US 
Institute of Medicine (IoM-1990) guidelines. About 11, 56, 20 and 13% of mothers were defined as 
underweight, normal, overweight, and obese based on their BMI values. Initial BMI and educational level 





 months of ages in all three categories of pregnancy weight gain, i.e. inadequate (<6.8 Kg), 
normal (6.8–11.3 Kg), and excessive (>11.3 Kg) (p< 0.01). Gestational weight gain seemed associated with 
child weight. Educating and assisting pregnant women to meet the weight gain within recommendations 
range might therefore be an important strategy to prevent child malnutrition, both under- and overweight, in 
early life. 
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INTRODUCTION 
    Pregnancy is a crucial stage of a woman’s life. 
It influences the growth and development of fetus, 
its health status later in life, and the mother 
herself [1]. Maternal gestational weight gain is an 
important predictor of short- and longer-term 
outcomes of pregnancy. Higher maternal weight 
gains are associated with decreased risk of small-
for-gestational age (SGA) birth, but with 
increased risk for large-for-gestational age (LGA) 
birth and maternal postpartum weight retention. 
Very low and very high gestational weight gains 
increase risk of preterm delivery. Studies on 
gestational weight gain and child obesity have 
found that children born to mothers who gained 
more weight are also at elevated risk of becoming 
 




obese [2]. In 1990, the Institute of Medicine 
(IoM) of the US National Academy of Sciences 
developed recommendations for weight gain 




According to the guidelines, women with a normal 
pre-pregnancy BMI, i.e. 19.8-26.0kg/m
2 
should 





should gain 12.5 -18 kg, 
overweight women with a BMI between 26.0-29.0 
kg/m
2 
should gain 7.0-11.5 kg and obese women 
with a BMI > 29.0 kg/m
2 
should gain at least 6.0 kg 
during pregnancy [3]. A minority of women in the 
US (33-40%) gain the recommended amounts of 
weight gain in pregnancy. Meanwhile, excessive 
gestational weight gain is more prevalent than 
inadequate weight gain [3]. A recent study in rural 
areas of Northern Iran showed that 45, 38 and 17% 
of women gained less than, within and higher than 
the IOM recommendations, respectively [4]. It has 
been suggested that pregnancy weight gain within 
IOM recommendation range decreases the risk low 
birth weight delivery (<2500g), macrosomia 
(>4000g), SGA, LGA, pre-eclampsia, cesarean 
delivery, and preterm delivery [3, 5-6]. There is a 
significant relationship between gestational weight 
gain within IOM recommendation range and birth 
size of 3000-4000g [3]. It has also been shown that 
gestational weight gain is directly associated with 
neonatal outcomes such as birth weight, delivery 
method, and breastfeeding duration. Moreover, it 
affects programming of child weight and health 
later in life [3, 7]. Few recent studies have shown a 
relation between pregnancy weight gain and 
overweight and obesity in children in early 
childhood.  
Oken et al. showed that women with adequate or 
excessive gestational weight gain had an 
approximately 4-fold increased odds of having a 
child who had a BMI ≥95 percentile at the 3
rd
 year 
of life (versus BMI<50 percentile) compared to 
women with inadequate weight gain [7]. However, 
to our knowledge, previous studies to examine 
relationship between maternal weight gain and 
child weight at different ages in Iran were lacking. 
The present study, therefore, aimed at investigating 
possible relationship between maternal weight gain 




 months of age 
in Damavand city, North-East Tehran. 
 
MATERIALS AND METHODS 
Population and study design 
 In this cross–sectional study, existing data 
collected by the urban health centers in Damavand 
city were used. Records of women who had 
attended the urban health centers for prenatal care 
and delivery during a 4 year period (March 2004 to 
March 2008) were reviewed. We included 266 
mothers who were18-35 years of age, first 
antenatal visit before the 12
th
 week of gestation and 
last antenatal visit within 10 days before delivery, 
with alive full term (≥37 weeks) singleton neonate 
with birth weight of >2500 grams (LBW cases 
were excluded). Data on pre-pregnancy weight and 
height, total pregnancy weight gain, mother’s age, 
parity, neonatal birth weight, birth order, mother’s 
education, mother’s working status, breastfeeding 





months were extracted.  
Criteria to interpret BMI and gestational weight 
gain values 
 We calculated total gestational weight gain by 
subtracting a woman’s weight at her first antenatal 
visit in the first trimester (before the 12
th
 week of 
pregnancy) from weight recorded in last antenatal 
visit. We also categorized women for their 
pregnancy weight gain as inadequate, adequate or 
excessive according to the IoM-1990 guidelines.  
We defined underweight as having BMI of 19.8 or 
less, normal weight as BMI of 19.8-26. 0 kg/m
2
, 
overweight as BMI of 26.1-29.0 kg/m
2
, and obesity 
as BMI of at least 29.0 kg/m
2
. Age-and-sex-
specific BMI percentiles were calculated based on 
CDC-2000 reference values. We defined child 
severe underweight as BMI less than the 5
th 





percentiles, normal weight as 
BMI between the 15
th
 and the 84
th 
percentiles, 
overweight as BMI between the 85
th
 and the 94
th 





One-way analysis of variance (ANOVA), Chi-
square and Fisher’s Exact tests using SPSS (Ver. 
16) were employed to analyze the data. Post-hoc 
multiple comparisons between groups were 
undertaken by least significant difference.  









    Characteristics of the pregnant women and 
their children are shown in table 1. About 11, 
56, 20, and 13% of the studied women had pre- 
pregnancy BMI values <19.8, 19.8-26.0, 26.0-
29.0 and >29.0 Kg/m
2
, respectively. Mean 
(±SD) of gestational weight gain was 11.4±3.9 
kg. Based on IoM-1990 recommendations, 34, 
44 and 22% of women gained inadequate, 
adequate and excessive weight, respectively. 
We found an association between maternal 
weight gain and pre-pregnancy BMI values and 
educational status (p<0.001 and p<0.04, 
respectively). As presented in Table 2, there 
were significant differences between mean child 




 months of age in all 
three categories of pregnancy weight gain (p< 
0.01). Children whose mothers gained 
adequate/excessive weight during their 
pregnancies were significantly more likely to 





months of age than children of mothers with 
inadequate weight gain, as shown in Fig 1. No 
significant difference was found between 
children of mothers with adequate and 
excessive weight gain during pregnancy. 
 
Table1.Characteristics of 266 mothers-children attending 
urban health centers in Damavand city, Iran (March 2004-
March 2008) 
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Figure1. Association between maternal weight gain and children’s weight at the 12th and 24th months of age 
 









Gestational Weight gain 
ANOVA Test 
inadequate adequate excessive 
At the 12
th
 mo 34.50  4.51 32.99  24.53 21.71  23.11 P=0.007 
At the 24
th
 mo 44.24 26.46 42.06  28.73 25.46  24.33 P=0.007 
                                     
DISCUSSION 
The results of this study indicate that gestational 
weight gain is associated with weight status in the 
offspring at the 12
th
 and thee 24
th
 months of age. 
Our findings are consistent with very few research 
results which supporting a positive association 
between gestational weight gain and weight early 
in next generation. For instance Olson et al 
showed that excessive gestational weight gain is 
associated with increased risk of child overweight 
at the 3
rd
 year of life [8]. There are a number of 
possible mechanisms responsible for the 
association between the above parameters. From a 
life course perspective, intrauterine development 
is a critical time period during which maternal 
weight gain would contribute to the programming 
of future risk of childhood overweight; insulin 
metabolism might be a link. Excessive gestational 
weight gain and hyperglycemia may 
overstimulate fetal pancreatic cells and 
consequently results in fetal hyper-insulinism. 
Insulin itself is a growth hormone for the fetus, 
resulting in higher birth weight and in impaired 
glucose tolerance and obesity later in adolescence. 
In animal studies, fetal hyperinsulinism can 
elevate the expression of neuropeptide Y neurons 
in the arcuate hypothalamic nucleus, which results 
in hyperphagia and weight gain in postnatal life. 
An alternative explanation for the association 
between gestational weight gain and offspring 
overweight is that mothers with greater 
gestational weight gain may have children who 
gain more weight through shared mechanisms 
including genetics, dietary preferences, and 
physical activity patterns [9]. It is not however 
possible to distinguish between those possibilities 
based on this study. Meanwhile, present study has 
a number of limitations. We did not have any 
information about the starting time of 
complementary feeding, or maternal diet and 
physical activity during pregnancy. Starting time 
of complementary feeding was demonstrated to 
be related to an infant’s weight. One study 
showed that this variable has been negatively 
associated with infants weight gain at age 1 year 
[10]. We couldn’t however adjust our result based 
on these important variables.  
 
CONCLUSION 
    This study suggests that maternal weight gain 
might be a strong determinant for child’s weight 




 months of age, 
through its possible metabolic programming 
during fetal growth. More studies are needed to 
explore this complex relationship and its 
consequences. 
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